Recent studies in patients with treatment-resistant depression have shown similar results with the use of deep brain stimulation (DBS) in the subcallosal cingulate gyrus (SCG), ventral capsule/ventral striatum (VC/VS) and nucleus accumbens (Acb). As these brain regions are interconnected, one hypothesis is that by stimulating these targets one would just be influencing different relays in the same circuitry. We investigate behavioral, immediate early gene expression, and functional connectivity changes in rats given DBS in homologous regions, namely the ventromedial prefrontal cortex (vmPFC), white matter fibers of the frontal region (WMF) and nucleus accumbens. We found that DBS delivered to the vmPFC, Acb but not WMF induced significant antidepressant-like effects in the FST (31%, 44%, and 17% reduction in immobility compared to controls). Despite these findings, stimulation applied to these three targets induced distinct patterns of regional activity and functional connectivity. While animals given vmPFC DBS had increased cortical zif268 expression, changes after Acb stimulation were primarily observed in subcortical structures. In animals receiving WMF DBS, both cortical and subcortical structures at a distance from the target were influenced by stimulation. In regard to functional connectivity, DBS in all targets decreased intercorrelations among cortical areas. This is in contrast to the clear differences observed in subcortical connectivity, which was reduced after vmPFC DBS but increased in rats receiving Acb or WMF stimulation. In conclusion, results from our study suggest that, despite similar antidepressant-like effects, stimulation of the vmPFC, WMF and Acb induces distinct changes in regional brain activity and functional connectivity.
Introduction
Deep brain stimulation (DBS) is currently being investigated as a potential therapy for treatment-refractory depression. Targets commonly studied in different trials include the subcallosal cingulate gyrus (SCG), ventral capsule/ventral striatum (VC/VS) and nucleus accumbens (Acb) (Bewernick et al., 2010; Hamani and Nobrega, 2010; Holtzheimer et al., 2011b; Lozano et al., 2008; Malone et al., 2009; Mayberg et al., 2005) . Though no clinical study has been conducted comparing the efficacy of DBS in different targets, approximately 50% of the patients seem to respond to the procedure, independent of the stimulated brain site (Bewernick et al., 2010; Hamani and Nobrega, 2010; Holtzheimer et al., 2011b; Lozano et al., 2008; Malone et al., 2009; Mayberg et al., 2005) .
Cortical regions involved in the pathophysiology of psychiatric disorders include the prefrontal and orbitofrontal cortices (Drevets et al., 2008; Ongur and Price, 2000; Price and Drevets, 2010; Price et al., 1996) . These project the ventral striatum and the head of the caudate, which in turn send GABAergic efferents to the limbic and associative regions of the globus pallidus and substantia nigra reticulata. Outflow structures of the basal ganglia innervate the mediodorsal and ventral anterior thalamic nuclei, which in turn project back to the prefrontal and orbitofrontal regions (Drevets et al., 2008; Ongur and Price, 2000; Price and Drevets, 2010; Price et al., 1996) . In primates, the main fiber pathways interconnecting the above-mentioned structures are the white matter fibers of the frontal lobe, the anterior limb of the internal capsule and the inferior thalamic peduncle (Lehman et al., 2011; Velasco et al., 2005 
